Molecular cloning and structural analysis of the human gene encoding cellular retinaldehyde-binding protein.
Cellular retinaldehyde-binding protein (CRALBP) appears to play a role in the vertebrate visual process as a substrate-routing protein, influencing the enzymatic partitioning of 11-cis-retinol at a key branch point in the visual cycle. Genomic clones spanning 29 kilobases and encompassing the human CRALBP gene have been isolated by screening two human genomic libraries and from polymerase chain reaction amplification of human leukocyte DNA. The sequence of 13,647 contiguous nucleotides has been determined, including 3130 and 516 bases from the 5'- and 3'-flanking regions, respectively. The human CRALBP gene exists as a single copy in the genome based on Southern analyses and localization to a single site on human chromosome 15 (Sparkes, R. S., Heinzmann, C., Goldflam, S., Kojis, T., Saari, J. C., Mohandes, T., Klisak, I., Bateman, J. B., and Crabb, J. W. (1992) Genomics 12, 58-62). The gene is composed of eight exons and seven introns with average lengths of 198 base pairs and 1.2 kilobases, respectively, and which exhibit conventional vertebrate splicing. Alu repetitive sequences exist in introns 4 and 5 as well as in the 5'- and 3'-flanking regions of the gene. RNase protection and primer extension analyses indicate that the human CRALBP gene transcription start site is 922 bases upstream of the initiation codon. The first exon is entirely untranslated and both exon 2 and exon 8 contain untranslated regions. The proximal 5'-flanking region lacks GC boxes and consensus TATA and CCAAT boxes at the usual positions. The 3'-untranslated region of CRALBP exon 8 is essentially identical to a partial cDNA clone reportedly isolated from a human hippocampus cDNA library, suggesting that the protein may be expressed in a wider spectrum of tissues than previously recognized. The human CRALBP genomic clones and structure provide valuable tools for studying the physiological role of the protein in vision and visual disorders.